beta-Adrenergic receptors and catecholamine sensitive adenylate cyclase in developing rat ventricular myocardium: effect of thyroid status.
The present study was designed to describe the relationships among thyroid status, myocardial growth and myocardial beta-adrenergic receptors in the developing rat ventricle. In normal rat myocardium the beta-adrenergic binding capacity (Bmax) for (-)-[3H] DHA decreased with increasing age and heart size. In order to determine the effect of thyroid status on ventricular growth characteristics and beta-adrenergic receptors, animals were rendered: (1) hypothyroid with propylthiouracil (PTU), (2) euthyroid with PTU and daily thyroxine (T4) replacement, (3) hyperthyroid for several days with daily thyroxine injections or (4) normal controls with sham saline injections. Growth characteristics were similar in euthyroid and normal rat myocardium; ventricular weight, protein and DNA content were similar at postnatal days 5, 15 and 28. Growth in hypothyroid pups was normal until postnatal day 14 at which time the heart weight and protein content were significantly lower than in normal or euthyroid pups, whereas the number of beta-adrenergic receptors was decreased in hypothyroid myocardium at all ages studied. On postnatal day 5 the (-)-[3H]DHA binding (Bmax) was 37 +/- 9 in hypothyroid myocardium compared to 63 +/- 8 fmole per mg protein mean +/- S.D. in euthyroid myocardium. The function of the beta-adrenergic receptors was also decreased in hypothyroid as compared to euthyroid or normal myocardium as demonstrated by a decrease in maximal catecholamine sensitive adenylate cyclase activity in myocardial membranes at 28 days of age. Treatment of hypothyroid or normal pups with T4 resulted in an increase in heart size, protein content and beta-adrenergic receptors. Ventricular DNA content, which describes hyperplastic growth, was not decreased in hypothyroid rats demonstrating that postnatal hypertrophic but not hyperplastic ventricular growth is dependent on thyroid hormone.